The penta-and hexa-coordinated, tirgonal bipyramidal and octahedral complexes of organotin(IV) have been synthesized. The imine and its tin complexes were also tested in vitro against fungi: Aspergillus niger,
INTRODUCTION
Ketimines and their metal complexes exhibit biological activity as antibiotics, antivirus and antitumor agents because of their specific structures /!/. Multinuclear or heteronuclear imines complexes have been Vol. 29, No. 3, 2006 Toxicity and Spectroscopic Characterization of New Organotin (IV) Complexes with a Bidentate Imine, found in applications as magnetic materials, catalysts and in the biological engineering fields 121.
Organotin ( 
EXPERIMENTAL
The chemicals and solvents used were dried and purified by the standard methods and moisture was excluded from the glass apparatus using CaCl 2 guard tubes. The clean and well-dried glass apparatus, equipped with quick-fit interchangeable standard ground joints, was used throughout the experimental work.
Preparation of the Imine
The sulphonamide imine was prepared by condensation of 2-acetylfuran with sulphapyridine in ethanolic solution in unimolar ratio, by refluxing the reacting species for 5-6 hours on a water bath. The alcoholic 2-acetylfuran solution reacts with alcoholic solution of sulphapyridine, resulting into a new sulphonamide imine. The crystals of the imine which separated out were washed with ethanol, dried and recrystallized with acetone and again dried in vacuo. The important physical properties and analytical data have been given in Table 1 .
Preparation of the Organotin (IV) Complexes
The weighed amount of Ph 3 SnCl (0.5lg), Ph 2 SnCl 2 (0.62g) and Me 2 SnCl 2 (0.38g), and the sodium salt of the imine 0.45, 0.62 and 0.59g, respectively, was added in dry methanol (30 mL) in 1:1 molar ratio. To make the bimolar tin complexes, a weighed amount of Ph 2 SnCl 2 or Me 2 SnCl 2 (0.38 or 0.28g) were taken in dry methanol (30 mL). To these was added twice the amount of the sodium salt of the imine (0.76 or 0.88g). The contents were refluxed for about 15-16 hours, during which period the white precipitate of NaCl separated out by filtration, and the excess of the solvent was removed in vacuo. This method of refluxing and filtration was repeated two to three times, until all of the NaCl was precipitated and separated out. The resulting complexes were washed with «-hexane and finally dried in vacuo. All the newly formed products were crystallized in methanol and cyclohexane solution (1:1 v/v) and finally dried in vacuo for 3-4 hours. Their synthetic and analytical data are reported in Table 1 . The purity was further checked by TLC using silica gel-G. These dishes, with tops in place, were stacked upside down in a refrigerator to prevent condensation of moisture. The compounds were dissolved in methanol in 500 and 1000 ppm concentrations. Whatman No. 1
paper discs with a diameter of 5mm were soaked in these solutions of varied concentrations. The discs were dried and placed on the medium previously seeded with organisms in Petri dishes at suitable distances. The Jain et cd.
Main Group Metal Chemistry
Petri plates were stored in an incubator at 28 + 2°C for 24 hours. The zone of inhibition thus formed around each disc containing the test compound was measured accurately in millimeters.
Nematicidal Treatment

Preparation of Inoculum /21/
Egg masses were isolated in sterile water and the eggs were allowed to incubate in a Baermann funnel for 48-72 hours. As the juveniles hatched out of eggs, they passed through the double layers of tissue papers and collected in a tube below. The suspension was diluted with sterile water, stirred with a magnetic stirrer to obtain a homogenous suspension; 5 ml of it contained the desired number of juveniles. Nematode inoculation was done when brinjal seedlings were 2 weeks old, by pipetting and pouring 5ml of juvenile suspension in three holes made around the base of seedlings; afterwards the holes were plugged with soil. The pure culture of nematode Meloidogyne incognita chitwood was maintained and multiplied on brinjal plants. Fertilizer used was Hoagland's complete nutrient solution, 25 mL/pot once in a week.
Isolation of Egg Masses
Brinjal plants were uprooted after 60 days and the galls with egg masses were washed with sterile water.
Egg masses were hand-picked out and put in watch glasses, containing distilled water. Eggs were counted with the help of a nematode counting dish in each egg mass. These eggs were further treated with different 25, 50 and 100 ppm concentrations of sulphonamide imine and its metal complexes, along with the untreated control. The solvents used were methanol and water.
Insecticidal Treatment
The initial culture was obtained from the Division of Entomology, IARI, New Delhi and the species T.
granarium was identified by the taxonomy section of the Division of Entomology, IARI, New Delhi. The stock culture was established on grains of wheat in large glass jars and 100 pairs of fresh insects were released on previously disinfested wheat grains inside the jars. Healthy conditions of the stock culture were maintained by frequent replacement of stale grains with fresh ones. 35 ± 2°C temperature and 70 ± 10 percent relative humidity were maintained. After the stock culture bloomed to its youth, subsequent cultures were also established by releasing a few pairs of freshly emerged adult beetles on disinfested wheat grains in smaller glass jars. After allowing 7-8 days for oviposition, beetles were removed. A continuous supply for experimentation was thus maintained by repeating the process every week. Fresh wheat was used for subculture to prevent the food effects. To rule out the possibilities of infection, all the jars and grains were sterilized before use. The insects were transferred with the help of forceps and hairbrushes.
Assessment of the toxicity of the compounds /14,22/:
The details of the ovicidal, larvicidal, pupicidal and adulticidal treatments have been reported in references /14/ and 1231.
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Antifungal Treatment by Hanging Drop Method
This includes deposition of the chemicals on a slide, evaporation to dryness and addition of a drop of water containing spores of the test fungus. A drop of spore suspension was put on a clear slide, the number of spores in the drop determined under low power magnification, and the suspension adjusted to obtain nearly ten spores per microscopic field, under this method. These slides were incubated for 12 hours at 25°C in Petri dishes working as moisture chambers. Slides were put in such a position that the spore drops kept hanging.
Spore germination was counted after incubation. Each treatment was replicated thrice. Total number of spores, number of germinated spores and number of ungerminated spores were counted in this technique, by plotting graphs between the concentration of imine/complexes with the number of germinated spores.
Organisms Alternaria alternata and Helminthosporium gramineum were selected for this method. This method is also known as spore germination method 1231. The spectrum of the sulphonamide imine shows a strong band due to >C=N chromophore observed at 365 nm and shifts to the lower wave length region in the spectra of the complexes. Such a shift in the η-π* band is probably due to the donation of the lone pair of electrons by the nitrogen of the ligand to the central metal atom. Two bands at 252 and 283 nm in the sulphonamide imine are attributable to π-π* transitions, within the benzene ring and (>C=N) band of the azomethine group, respectively. The Κ band π-π* showed a red shift due to the overlap of the central metal d-orbital with the p-orbital of the donor atom, which causes an increase in the conjugation, and the ß-bands undergo a hypsochromic shift in the complexes (Table 2) .
RESULTS AND DISCUSSION
Ultra Violet Spectra
Infra-Red Spectra
Several significant changes with respect to the sulphonamide imine are observed in the corresponding metal complexes. The spectrum of the ligand shows broad and medium intensity bands in the region 3420 - and (348 -362) cm"' are assigned to v(Sn-N) and v(Sn-Cl) modes, respectively, which are not observed in the spectrum of the ligand. The medium to sharp intensity bands are observed at 590 and 530 cm"' and may be assigned to the asymmetric and symmetric modes of Sn-C stretching vibrations. One strong to medium intensity band appeared in the spectra of the complexes in the region 1220-1170 cm"' and can be assigned to Sn-CH 3 stretching vibrations.
The proposed structure is also supported by the comparatively low δ ( lll, Sn) value of the triphenyltin complex. A new band observed at ca 270 cm"' may be assigned to v(Sn-Ph). All the IR data of sulphonamide imine and its metal complexes are shown in Table 3 . 
Proton NMR Spectra
The ligand exhibits a signal for NH protons at δ 10.50 ppm. The disappearance of the -NH signal in the spectra of the complexes indicates the coordination of the azomethine nitrogen to the metal atom. Further, in
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the spectra of the complexes, a downfield shift in the position of the aromatic protons also indicates the coordination of the azomethine nitrogen to the metal atom, resulting in the formation of a coordinate linkage 
I3 C NMR Spectra
The conclusions drawn from the IR and 'H NMR spectra are concurrent with the "C spectral data regarding the authenticity of the proposed structures ( Table 5 ). The considerable shifts in the position of the carbon atoms adjacent to the azomethine nitrogen further support the proposed coordination in these complexes. The 13 C NMR spectral data for the compounds were recorded in DMSO-d 6 and shown in Table 4 . Therefore, on the basis of the results discussed so far, including the analytical and spectral data, a suitable pentracoordinated trigonal bipyramidal geometry has been suggested for the unimolar organotin derivatives and a hexacoordinated octahedral geometry for the bimolar organotin derivatives.
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Antimicrobial Discussion
PDA ( Complexes having amido groups or reactive halogen atoms tend to hydrolyse to form compounds having a modified activity spectrum. When halogen was replaced by hydroxyl ion as a result of slight alkaline pH, increase in activity was observed. The mode of action of these compounds may involve the formation of a hydrogen bond with the active centres of the cell constituents, resulting in an interference with the normal cell process.
With a conventional fungicide, Bavistin and a conventional bactericide, Streptomycin, taken as standards, the results of the biological activity were compared. The results reveal that there is a direct relation between the activity and the coordination environment of the metal. The six-coordinated metal displayed better results than the five-coordinated metal complexes. All the compounds were found to be more active against all the organisms used than the ligand sulphonamide imine. The compounds containing a halogen atom attached directly to the metal atom also showed moderate activity (Table 8) .
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Theory of Nematicidal Action
These chemicals act by impairing nematode neuro-muscular activity, thereby reducing their movement, invasion, feeding and consequently the rate of development and reproduction. However, at substantial rates the chemicals acted against the root-knot nematode by inhibiting the egg hatching. Their movement and host invasion by infective juveniles checked further development of second stage juveniles /30/. The morphology of root-knot nematodes changes during their life cycle. The first-stage juvenile, formed at the end of embryogenesis, immediately molts while still in the egg, becoming a second-stage juvenile. After an establishment of a host parasite relationship and an initial feeding period of some days, the second stage juvenile rapidly molts three times and develops into an adult male or female. We concluded that the maximum hatching was recorded in the control (H2O), but in the eggs treated with the chemicals very poor hatching was recorded. The results in Table 9 reveal that the activity increases on complexation. poisoning and death of insects is due to their anticholinesterase activity. As described earlier, a chemical substance, acetylcholine, is found in insects and mammals, which transmits the nerve impulses through synapses. After discharging its function the acetylcholine is hydrolysed by an enzyme known as acetylcholinesterase. The organophosphorus and carbamate insecticides inhibit the acetylcholinesterase, with the result that the nerve remains depolarised longer than usual and gives rise to several action potentials passing through the muscles, resulting in the twitching of muscle leading to tetanus and eventually paralysis of the muscle.
The majority of the insecticides are nerve poisons. The action of insecticides upsets the normal behaviour and actions of the target organisms and the surest and quickest way to achieve this is to poison the nervous system. 
